Purpose -This study determined factors that influenced patients' knowledge, attitudes and practices (KAP) regarding uncomplicated malaria in primary healthcare (PHC) facilities of Plateau state, Nigeria. Design/methodology/approach -The data of 956 patients treated for uncomplicated malaria in PHC facilities of Plateau state were used for the study. Inferential statistical analyses were conducted to identify factors that influenced patients' KAP on the disease and its management. Findings -The study revealed age (p < 0.001), level of education (p 5 0.012), attitudes (p 5 0.007) and practices (p < 0.001) as significant predictors of knowledge outcomes on uncomplicated malaria, while their attitudes towards the disease and its management was predicted by their gender (p 5 0.011), occupation (p 5 0.049), monthly income (p 5 0.018), knowledge (p < 0.001) and practices (p < 0.001). Furthermore, their practices were significantly predicted by monthly incomes (p 5 0.043), knowledge (p < 0.001), attitudes (p < 0.001) and number of anti-malarial and adjunct drugs administered to them (p 5 0.041).
Introduction
Uncomplicated malaria is a prevalent disease in Nigeria caused mainly through a parasitic infection, Plasmodium falciparum, with resulting symptoms including fever, headache, joint pain, malaise, vomiting, body ache, poor appetite and body weakness, without signs of severity or evidence of vital organ dysfunction [1, 2] . According to the malaria treatment guideline for Nigeria, case management of the disease involves early diagnosis and prompt treatment with effective and recommended anti-malarial drugs [1, 2] . The guideline states clearly the use of artemether-lumefantrine as the recommended anti-malarial drug for the case management of uncomplicated malaria treatment after diagnosis, using either microscopy or RDTs approach in identifying the parasite, or the use of artesunateamodiaquine if artemether-lumefantrine is unavailable [1] . In some cases, antipyretics such as paracetamol could be added to the regimen when a patient's temperature reaches 38.5 C [1] .
The appropriate use of drugs based on treatment guidelines is essential in the management of ailments for the purpose of achieving the required treatment success rate [3, 4] . When such medication practices are appropriately carried out based on treatment guidelines, it will result in the cure of the malarial disease, relieve symptoms and alleviate patient suffering [2] .
Inappropriate use of anti-malarial drugs has been reported in Nigeria, with their consequences including a reduction in quality of drug therapy leading to drug resistance and treatment failure, unwanted side effects and increased cost of medications [5] [6] [7] [8] [9] . This might not be unconnected with the reported poor use of public healthcare (PHC) facilities in the country [10] [11] [12] [13] [14] [15] .
Although previous studies had linked poorer patients' medication practices with many factors including patients' lack of knowledge, health beliefs and treatment-seeking behaviours, in addition to how they use their medicines [7, 8, 16] , there was scant information on studies from the rural areas of the country, especially in Plateau state. Hence, there was a need to assess factors that might have influenced patients' knowledge, attitudes and practices (KAP) among rural communities who are most affected by the disease. For these rural communities, the PHC facilities had been their main source when seeking treatment. The study is important because it could provide a comprehensive picture of the determinants of treatment and management of uncomplicated malaria among patients. The outcomes of the study could also be useful in helping advise health policymakers, as well as healthcare workers and patients themselves, with any necessary changes and interventions in finding realistic solutions to any substandard treatment and management practices in the PHC settings.
Methods
Data for this study were from two sources titled 'patients' knowledge, attitudes and practices (KAP) on uncomplicated malaria management in Plateau state, north-central Nigeria' [17] and 'assessment of primary healthcare workers' knowledge, attitudes, and practices on uncomplicated malaria management in Plateau state, Nigeria' [18] . Besides logistic preference and the availability of a residing researcher, the disease prevalence justified the choice of Plateau state as the study area. Noland and others had earlier reported that malaria transmission was most widespread between the months of May and November each year [19] in Plateau state, which was not unconnected with the climatic geographical nature of the state [20] .
The dependent variables included patients' KAP on uncomplicated malaria. The independent variables for patients' knowledge score included their socio-demographic characteristics (gender, age, marital status, highest completed education level, occupation and monthly income), practices, attitudes, number of anti-malarial and adjunct drugs administered to them and healthcare workers' management practices. The influence of these independent variables on their practice and attitude outcomes was also assessed by including knowledge and practices as independent variables for attitudes outcomes, and knowledge and attitudes were included as independent variables for predicting practice outcomes. The levels of patients' knowledge were classified as good, moderate or poor based on their correct responses to the knowledge-related items which were assessed using three options of 'yes', 'not sure' or 'no'; while their levels of attitudes and practices, in addition to healthcare workers' practices, were categorized based on their respective levels of agreements to the JHR attitude-and practice-related statements which were scored on a five-point Likert scale [17, 18] .
Ethical consideration
This study was approved by the Joint Research Review and Ethics Committee, Research Management Centre (RMC), MAHSA University, Malaysia, through an approval letter reference RMC/EC01/2016, dated 25 November 2016. This approval was subsequently used to obtain permission from the Plateau State Ministry of Health, Jos, Nigeria, and the Directors of PHC facilities of the various selected local government areas (LGAs) prior to data collection.
Data analysis
The quantitative data generated were manually sorted and entered into Microsoft Excel software based on coded format and transferred into the International Business Machines Corporation Statistical Package for Social Sciences (IBM-SPSS®) version 23 software. The distribution pattern of the data was tested by the Kolmogorov-Smirnov test, and the outcomes indicated non-normal distribution based on the recommendation of Ghasemi and Zahediasl [21] .
The descriptive statistics test for healthcare workers and patients had been reported [17, 18] . Tests for statistically significant differences and relationships for respondents' KAP on uncomplicated malaria management across their independent variables were conducted through inferential statistics. The Mann-Whitney test was used to test for any significant differences in respondents' KAP scores on uncomplicated malaria treatment and management across their independent variables that were presented in two subgroups, while the Kruskal-Wallis test was applied on categorical variables which had three or more subgroups. Association assessment between categorical variables and different levels of KAP towards uncomplicated malaria among patients was conducted using a chi-square (χ 2 ) test for independence. Spearman's rank correlation coefficient (rho) test was also performed on the data to describe the strength and direction of relationships between continuous variables at p < 0.05 probability level of significance. Based on the rules of thumb set out by Cohen [22] , the strength of correlations was interpreted as 0 5 no relationship, 0.10-0.29 5 small/low correlation, 0.30-0.49 5 medium/moderate correlation, and 0.50-1.00 5 large/high correlation.
Furthermore, multinomial logistic regression analysis was conducted to determine predictors of the outcome variables. During the regression analysis, the respondents who scored less than 50% were categorized as having poor KAP and were encoded as '0', while those that scored more than 50% were categorized as having good KAP towards the disease and were encoded as 1 [23] . The statistical significance of each of the predictor variables on the outcome variables was presented by their odds ratio (OR) values with a 95% confidence interval (95% CI) at p < 0.05.
Results
The outcomes of the Mann-Whitney and Kruskal-Wallis tests that had been conducted to assess the differences in patients' KAP based on their independent characteristics showed various significant differences, as presented in Table I . The tests indicated significant differences in their knowledge based on gender, age differences, attitudes, and practices. There were significant differences in median attitude scores across the respondents' independent variables including gender, age, marital status, highest education level, occupation, monthly salary, knowledge and practices. The Kruskal-Wallis test also indicated significant differences between patients' median practice scores with their marital status, knowledge and attitudes (Table I) Associating patients' KAP scores on uncomplicated malaria to their characteristics using the chi-square test showed significant associations between knowledge score and gender, age and marital status (Table II) . Interestingly, with respect to attitudes, there were significant associations between all the ten independent variables included in the analysis. The associations between practices and gender, marital status, occupation, knowledge, attitudes and the number of anti-malarial and adjunct drugs administered were also significant. The outcomes of bivariate analysis using Spearman's rank-order correlation coefficient (rho) revealed statistically significant positive and negative low and moderate correlations between patients' KAP scores with the continuous independent variables, except knowledgemonthly income, and KAP with the number of anti-malarial and adjunct drugs administered (Table III) .
Similarly, the correlations between the dependent variables were all positive with statistically significant moderate strength between knowledge-attitudes (K-A) and knowledge-practices (K-P), while the strength of correlation between attitudes-practices (A-P) was statistically significant but low (Table IV) .
Multinomial logistic regression was used to assess whether the independent variables (potential predictors) significantly predict patients' KAP scores. Conducting a likelihood ratio test helps in understanding if the significant predictors give a real contribution to the models, that is, maximum likelihood is significantly higher in the full models rather than in the null ones [24] . The À2 log-likelihood (À2LL) values of 1069.3 (χ 2 5 84.96, df 5 22, p < 0.001), 994.73 (χ 2 5 129.24, df 5 22, p < 0.001) and 992.44 (χ 2 5 91.31, df 5 22, p < 0.001) for the final regression model for knowledge, attitudes and practices, respectively, containing their respective predictors were statistically significant, indicating that the full model with the predictors in them could significantly predict the outcome variables [25] . Similarly, the high and insignificant p-value of chi-square goodness-of-fit test at p < 0.05 for the three models, that is, knowledge (χ 2 5 750.12, p 5 0.132), attitudes (χ 2 5 740.91, p 5 0.156) and practices (χ 2 5 757.27, p 5 0.163), confirmed the acceptability of the models which were able to correctly classify the outcome variables of 63.0%, 68.1% and 69.2% of the patients as good (75.5%) or poor (47.4%) knowledge, as good (49.4%) or poor (80.8%) attitudes and as good (90.0% ) or poor (27.0% ) practices. Table V showed that age (years), education level, attitudes and practices significantly predicted knowledge of the patients on uncomplicated malaria, while gender, occupation, monthly salary, knowledge and practices predicted their attitudes on the disease and its management, and monthly salary, knowledge, attitudes and number of prescribed anti-malarial and adjunct drugs as predictors of the patients' practices towards uncomplicated malaria. Table VI showed the overall level of significance and details strengths of prediction of the outcome variables by the various independent variables as indicated by their odds ratios (ORs) at 95% confidence interval (95% CI).
Discussion
Jimam and Ismail [11] reported that patients' knowledge and attitudes towards uncomplicated malaria were moderate, with borderline good practices towards the disease and its management. The main purpose of the present study was to determine predictors that influenced patients' KAP on the disease in PHC facilities of Plateau state, Nigeria.
To the best of our current knowledge, no other published studies discussed the relation to outcomes of a test of differences in patients' median KAP scores across independent variables. With respect to associations studies, better KAP of women regarding the disease (Table II) was expected because they are at higher risk of contracting the disease, which can help them become more familiar with it. They are also more often responsible for taking care of children who have been reported to be at higher risk of being infected by the disease Table II . [26, 27] . Combinations of all these factors help enable females to gain more understanding through better practices on appropriate management of the disease from healthcare workers who counselled them when they visited the PHC facilities for medications or as caregivers for children when ill. This was consistent with the findings of a study conducted in Ghana by Appiah-Darkwah and Badu-Nyarko [28] . The significant associations in the respondents' knowledge and attitudes based on their age categories were similar to the outcomes of a related study conducted in Tanzania [29] . Furthermore, the significant associations in attitudes of respondents based on their levels of education, occupation and monthly income were consistent with the results of a study reported by Kigodi and Komanya [29] . These further confirmed the disease was more common among rural settlers, as the majority of them were peasant farmers with less financial strength compared to those in the urban areas who were mostly salary earners as reported by Oyindamola et al. [30] . However, to the best of our current knowledge, no further comparison can be made to present significant associations between study variables due to a lack of published related data and analysis. The significant low negative correlations between patients' age and KAP scores on uncomplicated malaria showed a likely decrease in KAP with increased age of the patients. However, this was not the same as a study conducted by Vodouhe et al. [31] that reported respondents <19 years old were more likely not to adhere to medications. Furthermore, the negative correlations between respondents' knowledge and attitudes with monthly earnings implied that increased earnings had negative impacts on the respondents' knowledge and attitudes. However, the reported positive correlations between practices with financial strength signified the possibility that the respondents could afford to pay for their medications during disease management time with ease compared to those earning less, or those not on any sources of income [32, 33] . On a general note, the observed strength of correlation within patients' KAP scores (Table IV) might help explain the interdependency of the variables on each other in achieving the desired therapeutic outcomes during disease management, as supported by another study conducted in Zambia [34] , although Gumucio et al. [35] reported low or no connection between attitudes and practices.
The outcomes of multinomial logistic regression were in agreement with similar previous studies that reported socio-demographic characteristics of respondents as likely predictors of their KAPs [36] , but they were in contrast with a report of Simsek and Kurcer [37] . The details of the result showed that male patients were less likely to possess good attitudes on uncomplicated malaria and its management compared to females. Moreover, although the effects on knowledge and practices were insignificant (Table VI) , they were in agreement with previous studies conducted in the southern part of Nigeria which indicated the likelihood of females taking better care of their health than their male counterparts [38] ; this, however, contrasted with another study conducted in Ethiopia and India, which reported males were more likely to be knowledgeable than females [39, 40] . The positive influence of age on respondents' knowledge on the disease and its management agreed with other studies conducted among community members in Ethiopia which reported age as a factor that influenced respondents' knowledge on malaria and on mosquito-biting behaviours [40] . The education level of the respondents was also a predictor of their knowledge on the disease and its management, and this was consistent with previous studies [40, 41] , but in contrast with reports of Das and Ravindran [39] . Furthermore, the employed had been more likely to exhibit positive attitudes during the management of the ailments, which might be linked to the possible influence of a monthly income. This study showed that higher salary earners were likely to possess better attitudes and practices with regard to the disease. This might be linked to the issue of affordability, because poor people who are the most affected by the disease [32, 33, 42] tend to spend less money during treatment because they cannot afford the high cost of medication based on their financial strengths compared to those with a better source of income who tend to seek better treatment when sick, as cost implications are not an issue as they can afford to pay. Poor practices by respondents who were prescribed and dispensed a large number of drugs were not unexpected, as it could be the case that they may not be able to understand all the information given such as about the drugs and when to take them, as they had not had any form of medical training [43, 44] . This implied that prescribing fewer drugs, in addition to appropriate patients' education, might help in shaping their behavioural activities which might further influence their attitudes and how they carry out medication practices for a desired therapeutic outcome.
Conclusion
The overall outcomes of the study showed significant differences and relationships between the variables, and the overall outcomes of multinomial logistic regression analysis indicated that patients' knowledge on uncomplicated malaria was predicted from age, highest level of education, attitudes and practices, while their attitudes were predicted by gender, occupation, monthly income, knowledge and practices. Their practice with regard to the treatment of malaria was significantly predicted by their monthly incomes, knowledge, attitudes and number of anti-malarial and adjunct drugs administered.
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